INTRODUCTION
Autism is a complex neuro developmental condition characterised by difficulties in a) social communication and interaction and b) restricted, repetitive behaviours [1] . The prevalence of autism is 1 in 100 in the UK population, which means that around 700,000 people of all ages may have autism [2] . One of the key difficulties that individuals with autism may have is the lack or impairment of joint attention skills [3] .
Joint attention (JA) is a social phenomenon that refers to the ability to follow another's direction of gaze, or simply to 'look where someone else is looking' [4] . This may occur when a child turns his/her head and follows the adult's gaze when the adult points to a distant object or shows enthusiasm about an event occurring (responding to JA). Conversely, a child may point to an object of interest or show an item to the other person with the purpose to share it with them (initiating JA). In order for the attention to be truly 'joint', the child should not only follow the eye gaze or head turn of another person or show an object to an adult, but also they must know that they both attend to the same object and share interest [5] . For instance, if a child and adult hear a loud noise and both look out through separate windows they are not engaged in JA as they don't look at the same direction. Figure 1 shows an example of a child initiating JA.
Figure 1. A child is initiating JA by pointing her index finger to a distant object and the adult is following her pointing. They are both sharing interest in the object. [6]
JA behaviours entail that the child is able to share with others, keep eye contact, take turns in an interaction and understand gestures and facial expressions. These skills do not often come naturally to children with autism, who may struggle to socialise with others especially in school. The present study investigates how the JA skills are demonstrated at home according to the parents' perspectives, and how these can be developed with the use of mobile tablets. Interviews will show how JA is perceived by the participants and what strategies they use to encourage skills, such as eye contact, pointing, turn taking, sharing, which are essential skills as the children grow up and are expected to interact with others at school and the wider community.
Despite the fact that early intervention targeting JA is a widely researched area, studies using digital technologies in classrooms to support the development of JA skills are few [7] . Since the launch of the iPad in 2010, schools have increasingly used the devices and their associated applications for teaching children with developmental disabilities [8] , [9] . In addition to the schools' extensive use of iPads, according to a report by [10] 54% of households in the UK have a tablet computer and 61% use their mobile phone to access the Internet. The Apple app store provides a shop window for over 75,000 educational mobile applications with over 345 apps specifically for individuals with autism [11] . It has been recognised that individuals with autism have an affinity with computers [12] , and technologies in general [13] with many recent studies exploring their potential [14] .
Mobile devices, such as tablets can be easy to use with additional built-in features, (such as settings to customise sound and display adjustments); they are socially accepted and less stigmatising [9] . They can also offer a structured, predictable routine of actions [15] that can help sustain children's attention [16] . Screen based technologies can be particularly motivating for many children with autism [13] , [15] compared to low technological alternatives due to their predictability [17] .
A systematic review of studies from 2009-2012 concluded that 'iPads are viable technological aids for individuals with autism and other developmental disabilities' which can be used to teach specific skills, such as communication, academic and transitioning skills [9] . Yet according to the authors, no studies were discovered which investigate the potential of iPads for the development of social skills such as greeting, conversation and commenting.
Current social attitudes to the use of iPads and other tablet devices for supporting children with autism are contrasting. In a study of parental attitudes to iPad use by [18] , parents reported that technology has helped their children with autism but that they were concerned about the amount of time their children spend on the device. Also, according to [19] survey of 90 parents and 31 professionals about attitudes towards iPad use, iPads were more positively perceived by parents than professionals. The authors added that both teachers and parents needed training on how to use the devices as they lacked confidence and that evidence-based research investigating the benefits of tablets for the development of particular skills was needed.
Technology is part of our everyday life and children cannot be prevented from using it. Instead adults who support children with autism should consider when, how and why the children should use iPads [8] , [15] . It is recognised that there is a lack of guidance readily available on how to use iPads for JA specifically and therefore this will be addressed by this research. These gaps will be addressed in the current study.
METHODOLOGY
The aim of the study was to discover how parents use mobile devices, in particular iPads or android tablets, and social activities with their children with autism to create JA opportunities. In order to achieve this aim, table 1 shows the research objectives.
Table 1. Research Objectives

No
Research Objectives
1
To explore parents' experiences and opinion in the manifestation of JA skills beyond the school hours.
2
To identify the social activities parents engage their children in, with them and others.
3
To examine how tablets are used at home by the children and their parents
4
To investigate parents' attitude towards the mobile devices' effectiveness in promoting JA skills.
Semi-structured interviews were chosen as a method of collecting data to address the aim and research objectives. This study is the third out of four that have been conducted to investigate the potential of mobile tablets in developing JA skills in children with autism. Semi-structured interviews with teachers and classroom observations in three UK primary schools have shown that the tablets can be used for JA purposes as long as the adults know how to use them appropriately and create opportunities for the child to initiate and respond to an interaction while using a tablet [20] .
After approval from the university ethics committee was sought and the participation information sheet along with the consent forms were generated, potential participants were approached. The inclusion criteria were: a) Parents or carers of a child with a diagnosis of autism spectrum disorder, b) participants' child is between 4 and 11 years old, and c) some use of technology, preferably tablets, at home.
Firstly, a letter was sent to the parents of the children that participated in the previous two studies via their child's school. The letter invited parents in the school to be informed about the results of the observations as well as to participate in a 60-minute interview about the use of technology at home. In addition, participants were recruited during parents' evenings and workshops in the two participating schools (one mainstream and one special school) where consent forms were signed. From these two methods, five parents agreed to participate in the study. In order to achieve a higher response rate, more parents were invited from one of the school's parent support group to take part in the study. Prior to the study contact was maintained with parents of children with autism in the mainstream primary school where I voluntarily ran a parent support group with a member of school staff. All five members of the parent support group agreed to participate in the study and further arrangements were made. In order to maximize the sample size (>10) charities and parent online forums were contacted informing them about the study and asking volunteers to complete an online survey about the use of technology at home. Flyers were also distributed in a summer event organized by the Higher Education Institution inviting local families to participate in the study. Eventually, ten participants were recruited in the study. Table 2 summarizes the participants' characteristics. The interview was divided into five categories: 1) biographical information, 2) knowledge and experience in autism, 3) understanding of JA skills, and 4) the use of technology/mobile devices at home, 5) links with school. The interviews last approximately 60 minutes and were conducted in a quiet room in the school during school hours in a time convenient to participants. During the interview, participants were reminded of the topic and aim of the study and their rights of full anonymity. Permission was granted to audio record the interview and take notes.
The interviews were manually transcribed so as to familiarize the author with the data [21] . In order to establish validity and reliability, the full transcripts were shown to the participants at the end of the study. The participants confirmed the validity of the transcripts. Thematic analysis was used to analyze the qualitative data. The results are outlined below.
RESULTS
Four themes derived for the analysis of the data; 1) 'JA difficulties are described as the child's difficulty in interacting with other people by taking turns, understanding facial expressions and showing interest', 2) 'Parents engage with their child in joint activities and follow evidence based strategies when interacting with them', 3) 'Parents have a positive attitude towards the tablets but are worried about screen time and their lack of confidence in using them', 4) 'Links with the school are important so that teachers can share with parents how they use the iPads at school'.
JA difficulties are described as the child's difficulty in interacting with other people by taking turns, understanding facial expressions and showing interest'
The two main difficulties that participants mentioned were their child's lack of interest to interact with others and understanding of other's feelings or state of mind. This is also substantiated by the literature which mentions that JA is a triadic interaction in which the child should not only be able to share attention with an adult about a toy or activity, but also to show interest in attending to another person [22] . JA is a social phenomenon, where the child and adult know that they are both attending to the same object or point of reference [5] . This is strongly linked with the Theory of Mind [23] and social cognition [5] ; two skills that are impaired in children with autism and can further cause a deficit in JA skills [22] . These difficulties were also mentioned by the children's teachers during the teachers' interviews in study 1 [20] .
Parents engage with their child in joint activities and follow evidence based strategies when interacting with them
Parents mentioned examples of activities they engage their child in, such as projecting the tablet screen on TV to watch together a music video, creating social stories, finding on the map their trip destination or taking photos using the tablet's camera when they are in the countryside. In addition, they mentioned a variety of strategies which are evidence based. For instance, getting the child's attention before initiating an interaction with them is also supported by [24] who mention that children should first be engaged and then taught a skill. Also, [25] mention that in relationship based interventions the adult should ensure they have the child's attention before providing an instruction. Other strategies mentioned by the parents that are also used in JA interventions were following the child's lead, giving short instructions, using praise, and showing enthusiasm. Parent-implemented intervention studies have shown that the parent's or caregiver's behavior can influence the child's JA development. In particular, the more parents increased their JA bids, the more the children developed their JA skills [25] . The parents' guide makes an extensive reference to the activities and the strategies that the parents mentioned during the study [26] .
Parents have a positive attitude towards the tablets but are worried about screen time and their lack of confidence in using them
Seven out of ten participants thought the tablet is a motivating tool that can be used to teach JA skills in children with autism. In line with [18] study, parents reported that technology can help their children with autism but that they were concerned about the amount of time their children spend on the device. In terms of screen time, there is still no evidence about its the effects on children with autism but there is a robust, evidence-based research study that investigated the effects of watching TV and playing video games on 11,014 typically developing children in the UK. The study found that there was no association between screen time (less than an hour, between 1-3 hours, and more than 3 hours per day) and prosocial behaviour, peer relationship problems or inattention from age 5 to 7 years [27] . However, in 2011 the American Academy of Paediatrics published guidelines that urged parents to avoid screen time completely in children under the age of two. However, this changed after the release of the iPads and mobile applications for children. In an updated version of the guidelines in 2013, it is mentioned that children cannot be hindered from looking or using screens in a digital world and recommend, in their amended 12 guidelines, that parents should play with their children on the device but also talk to each other face to face. They also suggest that parents should set limits and monitor what their children are watching [28] . The parents' guide offers recommendations on how to provide a worry free tablet experience to the children based on the participants'' input and the background literature [26] , [29] .
However, three parents also mentioned that they were not sure about the iPads' effectiveness, since their child did not like to share with others and used the tablet as a toy and a way to calm down. All participants though mentioned that they would like to receive training on how to use the tablets interactively with their child. Taking these findings into consideration, it is suggested that parents should introduce the tablet to the child as an educational and entertainment tool and engage them in motivating activities. It is also acknowledged not all children with autism may benefit of or would wish to use the tablet for JA development, but it is recommended to use any special interest a child may have to engage with them in JA.
Links with the school are important so that teachers can share with parents how they use the iPads at school
Half the participants had good links with the school while the other half did not. This finding comes into contrast to the first study, where teachers mentioned that they would like to have stronger links with the parents and have them more involved in the child's school life. This suggests that there is still more to be done to establish strong relationships between the school and home. The importance of home school links is also highly stressed in the literature. Parents should be listened to by the schools and work with them because they are the experts in their child and can share a vital source of information and guidance [30] . The parents' guide offers recommendations on how the teachers and parents can collaborate and support the children, such as by taking photos of their child's work while they're doing their homework (e.g. how they solve a maths problem or how they make an arts project) as this can help the teacher know when and how they do their homework or where they need more help [26] , [29] . The figure 2 below shows the front two pages of the parents' guide which was created based on the participants' feedback. Table 3 summarises the findings of the study substantiated with quotes from the parents' interviews. The findings suggested that parents similarly described the nature of JA difficulties but used terms like social communication and engagement as teachers did in the first study [20] . They are engaged in joint activities with their child with and without the use of a tablet, they use evidence based strategies, but they need guidance on how to use the device with them.
Figure 2. The parents' guide front two pages
CONCLUSIONS
The process of recruiting parents was challenging and time consuming; nonetheless the research findings are significant since it was shown that parents use a variety of strategies and activities to engage their children in JA opportunities with the tablet. The study therefore breaks the stigma that the iPads are solitary devices that are only used for playing games.
